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This research investigates the dynamics of walkable urban environments
in cold-climate mountainous cities, with a focused case study on Tabriz,
Iran, specifically examining the Tarbiat and Valiasr pedestrian corridors.
The study adopts a descriptive-analytical methodology, gathering
primary data through structured questionnaires developed by the
researchers. Advanced analytical techniques were employed, including
Partial Least Squares Structural Equation Modeling (PLS-SEM) and the
Fuzzy TOPSIS multi-criteria decision-making model. The findings reveal
that walkability quality is significantly influenced by five distinct
dimensions, in order of impact strength: social (B = 0.29), economic (f =
0.27), spatial-physical (B = 0.25), managerial (B = 0.21), and
environmental ( = 0.18) components.

Furthermore, an obstacle prioritization analysis using the Fuzzy TOPSIS
method identified four principal challenges hindering walkability in the
studied areas. These are, in descending order of priority: the occupation
of effective walkway width by street vendors (Fuzzy score: 0.8411), a
decline in cultural and administrative activities (0.8108), a lack of spatial
and visual diversity (0.7638), and difficulties in pedestrian movement and
accessibility (0.7601). Based on these results, the study proposes the
adoption of a Climate-Adaptive Walkability Framework for cold-climate
cities. This framework emphasizes the critical need for integrated urban
management, the intelligent formalization and spatial organization of
street vending, and the design of multifunctional public spaces equipped
with passive and active thermal comfort strategies, such as localized
heating systems and weather-protective canopies.
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Walkability represents a fundamental pillar in the regeneration of healthy, equitable, and sustainable
urban environments. It extends beyond the mere presence of safe sidewalks to encompass the urban
environment's capacity to encourage and facilitate walking as an everyday, enjoyable, and social
activity. In cities situated within cold and mountainous climates, achieving effective walkability faces
compounded challenges; adverse weather conditions including low temperatures, strong winds,
snowfall, and freezing surfaces naturally diminish pedestrians' inclination to walk, transforming cold
seasons into periods of dormancy for public spaces. In Iran, despite policy documents emphasizing
sustainable urban development, the walkability paradigm has not yet been fully institutionalized in
practical implementation. Tabriz, as one of the country's major metropolitan centers located in a cold,
mountainous region, exemplifies both these contradictions and potentials. Historically, the city
possessed vibrant urban fabrics shaped around human scale and pedestrian interactions. Today,
however, it grapples with severe traffic congestion, gradual degradation of historic tissues, and the loss
of identity in public spaces. Projects converting streets such as Tarbiat and Valiasr into pedestrian
corridors represent promising initiatives to restore social and economic vitality to the city's heart. These
corridors, with their diverse commercial, cultural, and historical land uses, hold potential as catalysts
for sustainable downtown development. Nevertheless, critical questions remain: To what extent have
these spaces succeeded in achieving core walkability objectives within a cold climate context? Which
factors most significantly influence the quality of pedestrian experience across physical, social, and
environmental dimensions? And how might these spaces be transformed into attractive, dynamic
environments throughout all seasons by addressing climatic challenges? This research addresses these
fundamental inquiries through comprehensive spatial analysis of Tabriz's pedestrian environment,
focusing specifically on the Tarbiat and Valiasr corridors to identify strengths, weaknesses, and priority
interventions that could enhance spatial quality and establish an indigenous model applicable to similar
Iranian cities.

This research adopts an applied approach in terms of objective and employs a descriptive-analytical
methodology for data collection and analysis. The statistical population comprises pedestrians and users
of the Tarbiat and Valiasr walkways in Tabriz, with data gathered during spring and autumn seasons to
capture varying climatic conditions. Using Cochran's formula with a 95% confidence level, a sample
size of 384 respondents was determined and selected through simple random sampling proportionally
distributed according to pedestrian traffic volume across both corridors. Primary data collection utilized
a researcher-developed questionnaire based on a five-point Likert scale to assess five principal
components: social, economic, spatial-physical, managerial, and environmental dimensions. The
instrument demonstrated strong reliability with a Cronbach's alpha of 0.85 and was validated by a panel
of five university professors specializing in urban planning and geography. Complementing survey data,
field observations and Geographic Information Systems (GIS) analyses documented objective metrics
including effective sidewalk width, street furniture quality and type, adjacent land uses, and street
vendor density. To test hypotheses and examine relationships between latent and observed variables,
Partial Least Squares Structural Equation Modeling (PLS-SEM) was implemented using SmartPLS
software. This technique was selected for its suitability with complex models and independence from
normality distribution assumptions. Additionally, the Fuzzy TOPSIS multi-criteria decision-making
technique was employed to prioritize obstacles hindering walkability. Fifteen urban design and
management experts participated in weighting criteria to reduce subjective ambiguity and establish a
scientifically grounded ranking of challenges, thereby integrating quantitative precision with expert
qualitative judgment.

Structural equation modeling results revealed that five components significantly influence walkability quality,
ranked by impact strength as follows: social (f=0.29), economic (f=0.27), spatial-physical (f=0.25), managerial
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(B=0.21), and environmental (=0.18). These findings indicate that within Tabriz's urban context, human and
social factors hold greater importance than physical infrastructure alone. The social component emphasizing
nighttime security, opportunities for interaction, and inclusivity across age and gender groups emerges as the
strongest predictor of walkability quality, aligning with theoretical foundations established by Jane Jacobs and
Jan Gehl regarding "eyes on the street" and social vitality as prerequisites for safe, attractive public spaces. Fuzzy
TOPSIS analysis further identified four principal obstacles, prioritized as: occupation of effective walkway width
by street vendors (fuzzy score: 0.8411), decline in cultural and administrative activities (0.8108), lack of spatial
and visual diversity (0.7638), and difficulties in pedestrian movement and accessibility (0.7601). Notably, street
vendor encroachment represents not merely a physical constraint (reduced passage width) but a symptom of
deeper managerial crisis with cascading consequences: diminished safety due to obstructed sightlines, increased
stress during navigation, erosion of spatial justice, and unfair competition with formal businesses operating under
higher regulatory burdens. Furthermore, the transformation of these corridors into predominantly commercial
spaces—devoid of cultural institutions, administrative services, or diverse land uses -has generated temporal
monotony and reduced user diversity. The research conclusively demonstrates that enhancing walkability in cold-
climate cities demands a systematic, integrated approach wherein managerial factors function as the essential
"enabling mechanism" that activates physical infrastructure. A pedestrian corridor may possess impeccable
physical design yet rapidly deteriorate into an unsafe, unattractive space without intelligent, sustainable
management. These insights underscore the necessity of adopting a "climate-responsive walkability" framework
that integrates passive design strategies (such as transparent canopies harnessing solar gain) and active thermal
comfort systems (localized heating) while simultaneously implementing intelligent street vendor formalization
and strengthening the social dimension of public space. Physical infrastructure alone constitutes a necessary but
insufficient condition; its value is actualized only through competent, integrated urban management.

Conclusion

The principal conclusion of this research affirms that integrated urban management constitutes a necessary
condition for successful pedestrianization projects in Iranian cities. Such management must establish coordination
among diverse institutions -municipal departments, cultural organizations, law enforcement, merchant
associations, and informal vendors - while defining transparent legal and operational frameworks for public space
utilization. Practical recommendations are organized across three strategic axes: First, socio-managerial
interventions including intelligent formalization of street vendors through designated zones and activity
scheduling, enhanced nighttime security via improved lighting and surveillance, and continuous programming of
cultural events to inject vibrancy. Second, climatic-spatial strategies encompassing installation of transparent
weather-protective canopies to shield pedestrians from snow and rain while permitting solar gain, deployment of
localized radiant heating systems at congregation points, and utilization of non-slip, thermally absorbent paving
materials suitable for freeze-thaw cycles. Third, economic-land use measures promoting functional diversity in
ground-floor spaces—encouraging cultural venues, administrative services, and local handicraft enterprises
alongside commercial establishments to create multiple destinations and extend temporal activity patterns. By
employing advanced quantitative methods including PLS-SEM and Fuzzy TOPSIS, this research provides a
scientifically grounded model for analyzing and prioritizing walkability obstacles in cold-climate cities -a
framework potentially transferable to comparable Iranian contexts such as Urmia, Hamadan, and Sanandaj. Future
research directions should include longitudinal multi-seasonal comparative studies of pedestrian corridors and
investigations into walkability's impacts on citizens' social health indicators during cold months. Ultimately,
achieving effective walkability in cold-climate Iranian cities requires transcending climate-blind design paradigms
to embrace integrated approaches that harmonize physical infrastructure, intelligent management, social vitality,
and climate-responsive strategies - transforming winter from a period of public space dormancy into an
opportunity for distinctive, comfortable urban experience.
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